A large amount of piggery wastewater is produced from the pig farm, which contains a great amount of ammonia nitrogen, organic matter and pathogenic bacteria. The wastewater that is stinking and blackened can cause great harm to the environment if not treated in time. In this experiment, piggery wastewater was pretreated by adding flocculant to investigate the effect of the flocculant type, adding amount and settling time on the experiment results. The results indicated that it can effectively remove the pollutants by adding 25 ppm of nonionic F140 (PAM) and 100 ppm of polyaluminum chloride (PAC) to the piggery wastewater.
Introduction
In recent years, with the rapid development of the pig breeding industry, the mode of breeding has changed from the decentralized breeding to the centralized breeding and the pollution caused by the pig breeding is also changed from scattered source to central point source [1] . However, a series of environmental pollution problems caused by piggery wastewater are also aggravating because the one-sided pursuit of economic benefits and poor environmental awareness by the livestock and poultry breeding enterprises [2] [3] . The piggery wastewater of the large-scale pig farms is mainly from the flushing wastewater of pigsty, part of pig manure and pig urine, which has the large production capacity and high levels of COD, ammonia nitrogen and total phosphorus and other pollutants. The piggery wastewater directly discharged into the environment is easily lead to eutrophication of water bodies, groundwater pollution, sewage odor pollution and soil compaction and many other environmental issues without treatment [4] [5] [6] . In this paper, we explored the types and amount of flocculant added in the piggery wastewater pretreatment in a pig farm.
Experimental Materials and Methods

Experimental Materials
The piggery wastewater is provided by a pig farm (size 1000 pigs) in Pinggu. The experimental PAM and PAC are provided by the Engineering Company of Beijing University of Chemical technology.
Experimental Principles and Methods
Pretreatment of piggery wastewater is a prerequisite for the piggery wastewater treatment process, which refers to the wastewater pretreatment before entering the traditional settling and biochemical processes [7] [8] . Coagulant aluminum chloride (PAC) and different flocculants (PAM) were added to achieve the purpose of separation [9] [10] . These two kinds of additives belong to water-soluble molecular sieve polymers. When they are mixed with swine wastewater, they can detach the fine suspended particles and colloidal ions in the wastewater under the bridging effect of the ions and the polymerization, coagulate, adsorption, flocculation, the final precipitation [11] , which can achieve the effect of purification.
Experimental operation: Take 400ml of wastewater into the beaker, then add the appropriate amount of PAM solution (mass fraction of 4 ‰) and PAC solution (mass fraction of 1 ‰), stir for 2 minutes, and then stand to observe the experimental phenomenon.
Experimental Results and Analysis
The Effect of Different Flocculants (PAM) on the Experimental Results
The optimum variety of flocculants is determined by comparing the different experimental results by adding different kinds of PAM with the PAC added or not. First of all, to explore the impact of flocculants on the experimental results when they were anionic, cationic and non-ionic respectively. The experimental results are shown in Table 1 . As can be seen from Table 1 , different flocculant types have different flocculating effects on the piggery wastewater. In Experiment 1 and Experiment 2, although the anion as flocculant can make the wastewater flocculate, the supernatant was too turbid and the experimental result was not ideal, which was not conducive to the further treatment of the supernatant. In Experiment 3 and Experiment 4, although the cation as the flocculant could achieve a better flocculation effect, the reaction time was longer and the flocculation was smaller. In Experiment 5 and Experiment 6, the flocculants was selected as non-ionic. During the experiment, it was obvious to the naked eye that a larger floc was rapidly formed in the wastewater and the flocculation effect of the wastewater was very good. When adding 100ppm PAC into the wastewater, the flocculation effect is better.
The Effect of Different Types of PAM and Different Amountont of PAM/PAC on the Experimental Results
In order to further explore the type of the flocculant with the best flocculation effect, we compare the experimental results of different types and different amounts of non-ionic flocculants, and the experimental results are shown in Table 2 . As can be seen from Table 2 , the types of nonionic flocculants used all have good effect in the pretreatment of pig farm wastewater. The model of PAM selected as non-ionic F80, slightly lowered transmittance of supernatant after administration, the separation effect in general. When selected as non-ionic F160, although the stratification is better, the separation speed is slower, and the formation of smaller flocs. Chosing non-ionic Fl40 as the flocculant, an amount of large flocs rapidly appeared in the wastewater, then rapidly stratified, and finally the supernatant was well-translucenta. So the experiment 9 is the best experimental result.
Experimental Results Analysis
It can be seen from experiment 1 to experiment 6 that it cannot achieve the basic flocculation effect with the anionic as flocculant. When the cationic is selected as the flocculant, the floc in the wastewater is smaller and the precipitation time is too long. Therefore, both of the above anionic and are the cationic not suitable for the pretreatment of piggery wastewater. The wastewater is pretreated with nonionic flocculant, which can quickly make large floc appear and precipitate rapidly. When the PAM and PAC are added in the piggery wastewater together, better flocculating effect can be achieved, which suggests that the PAC can also affect the experimental results. From experiment 7 to experiment 12, through the further selection of non-ionic flocculants, the result shows that the flocculants with different molecular weights have different flocculation effects on piggery wastewater. The experimental results showed that the pretreatment effect was the best when PAM was selected as non-ionic F140. When PAM was added to 25ppm and PAC was added to 100ppm, it could eventually make the wastewater achieve good flocculation effect.
Conclusion
From the above experimental results, it can be concluded that the optimal treatment conditions for the pretreatment of piggery wastewater are as follows: select the PAM as non-ionic F140 with the dosage of 25ppm and the input of the 100ppm polyaluminum chloride(PAC). After the medicine is added into the wastewater and then fully stirred, amount of large flocs rapidly appears in the wastewater and then rapidly stratified. As for the pretreated piggery wastewater, the supernatant and the sediment are more easily processed, which can solved the environment pollution problems while achieving waste utilization.
